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(54) ELECTROMAGNETIC SHIELDING FILM 
(57) Abstract: 

PURPOSE: To obtain an electromagnetic shielding film excellent in 
shielding properties by a method wherein the shielding film is composed of 
a compacted layer formed of a skeletal structure made of conductive 
material powder and resin partially filled into voids inside the skeletal 
structure and a lower resin layer. 

CONSTITUTION: Thermosetting or thermoplastic resin and metal or allay 
powder with electrical conductivity and ferromagnetism required for 
electromagnetic shielding are used, uncured resin and other adhesive 
material are previously attached to the surface of film forming medium 
such as steel balls 42, and the steel balls 42 where powder 41 adheres are 
ejected out from a nozzle 45. An uncured resin layer 43 is formed on the 
inner side of a case 40, and when the steel balls 42 impinge against the 
resin layer 43, the powder 41 is caught by the resin layer 43 and intruded 
into it, and then the steel balls 42 are made to impinge successively against 
the resin layer 43. Therefore, powder 41 is more intruded into the resin 
layer 43, compressed to be enhanced in density, and comes into area 
contact with each other for the formation of a film of skeletal structure, the 
film is coated with a plating protective film, and thus an electromagnetic 
shielding film excellent in shielding properties and adhesion can be 
obtained. 
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1 

ffiEUSS © T«0>»JM t b ft i 4: t i" a m 

in** 3 ] namAm»mm^m»mmm*itti 

[0 0 0 1 ] 

mm±<omm&&i *»««t, ««uh», «;*mis&4> 

9, rt»o-ft©«*<>L<tt:gSIB«:m*ai6iRi-ftJSBt 

[0 0 0 3] ma^^«-fi-< a>fc««R*^»*«afc0> 

^e>3B^"fS«KjKS6* (Electro Magnetic Interfere 
nee, EMI) ^tftBBIiftoTV^S. 
[0 0 0 4] 

[0 0 0 5] &JEl^iKt£ 

■*v< y a y ft t\ /hSfeSBSK l*± < ttffl S *xT i > ft 

[0 0 0 6] ttSttlffl- 
Cu, Ni, Agft^O*Stt7>f 7 — 



(2) flfga? 6- 1 3 7 8 5 

2 

KiB4»»0*< *«A^fcft4©fcn8Hfl>—o-efcft. 
[0 0 0 7] SSUfftol 

Cu^Ni &ISr*ittll*o*Si:i 9 fSffaffilcJBriJ; 

£i*r* 0 cu, n i tti?<D&m*m#>xm\'^>—'i'h*tii 
70 ^ * * o^t \z x o r & o # kg)** ^ *s/h £ *r «r 

±tf 5fcfe^#ftft^Dfe*y7^^y^icaaroLfe. 

[0 0 0 8] JK4MR 

30 &>«9, — [H3^DMSS^^>ftv^i:#i^=I^ hffitcft^O^ 

[0 0 0 9] *«tt=iW5»>>K (T^**-**) 
Cull, Al7U^ x ^7>^ii^7^7-i: 

*Mf£ £ £ &3f ft I >#J,6 tifiEJg L =» 

< fb« JBS##K ft 5 /S Tfe 5 e 
^/o [0010] 

ttXIUR^. W) (n) ^Kttt#Aff, 

(^) «g«tea^s, (-) &mmi$L<n^ffitomtm 

Kk'Zi-^xmSilrz fc©3ftSft*»ofc. **Wttrttb 
[0 0 1 1 ] 

50 «SttfeK^t9^J:r)«fiR$ixfc#»«^^«F^, 
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3 

k zo»#mmm(DTm<Dmamkfrbtt&z.k z^m 
fci-6. sit, *»h©«js*i&ijh-s. 

[0012] **WCi3^Ttttt«i LTIS> 5 5 

I o o 1 3 j wjn»«fli«o*A«ft-c«>& fc t>fc»tt 

u, Mg, Fe, Cr, Co, Ni, Zn, Pb, S 
n, Rh, Z r , Pd, Pt, Ag, Au, Mo, Wft 

e, Ni, Co*o^»*tt*«ttt3*fltttt«:*ia« 

ufi*©MtAgt?»i <=»— ^-f ^) L/cCu- 

»*L<tt7K*»5E«fe4 4r 



(3) »H¥6- 1 3 7 8 5 

ten, aat*0ffiv*ttfrtf*st'?jbg. Fe-Ni^ 
[0015] *»a»*ro***, 

*i*£*lJ:9*#<tJ:v^ Httfctt o. 01 - 500m 

m ©«Hrt* $ #*Lt\ ±9#*L<tt 0.01 -300^m 
70 Tfc£ c £bK:M£L<te 0.01 - 100 jim £>«SHrt 

[0 0 16] *?8W^«6&BlO«lrit*|f©|ftW^o?5 

ffi*M^T = R5£ttfcoftaSofc, t&*#&fel£:fcttfc 
E»ff<0J:5K:#* (skeleton-**^ hi") SrfEoT 

tt^sv * k # l-okh- & 

^oTV^^t) U< li^iScF ti^&Sffitt^W ft o T 

T«*r^ft<, »*»fcatfi-»»rMi«±r**ft 
*©««»»ft t*\z. x zmmmm-ennzL'ez ft^o^ 

[0 0 1 7] Lo8«ffitt, 
30 JI«&*a:l^«^aittSE»^J:-6JEE», Mfc&ft iffcJ: 9 
LTV^atf, »»^#ftj»it«tc,t58 

flBtt*Ko«*Wtt»ttW«tt7^ 9-^>ftv>»*»5 

w*flwtitfc*«-au»tt*ftv\ *fc, 

*#*»***u»rfcfe*>ft. dOJ:5ft«**tt, «r 

»*#rt»fctt»«a«3K5MT*tofcbftv^fc*, M&ft 
l*m#>Tl&< K-fti^i-i^hcokteZo «oT7o- 

*t**sK < ft ^ ia ir&K«t> <o z o LtzM&fctommz- 
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5 

[0 0 18] zft\zttLx*ftW<Dft&&fiL*fttt<Dm 

m*'pft^<ox\ %n&M&te<D£ vtem&m^^tz 
#9* mtitzmw&)&n* : P;-fz>i><Dttev. k<9t>v 

+ <om m \* w <D ffl ifc%K Z ii C T ttHB Jl toWotv^ 

[0 0 19] #««3S©SI«tt^at > L<tt5te«Sn 
W i 5 ^»»©Bt«ttl3L fc A, if jg i b ft 

v\ 

[0 0 2 0] ##W<D**vi' V ^«jtOggRRtt&KO^ 
&XZZ> 0 Sbfc* rrofflBCtrfUfflLTWIBJIir^T^ 

*>*3fts, 5 o o tim^mmt±mta9s ^^m^n 

[0 0 2 2] »frJEtt«*^«&flc»K(Ofls:att;*tt4 0 
L< 1*7 0%£A±X'hZ>o 

[0 0 2 3] *3SWJ-*5V^TttSI»tt«JIBS:^»*fett 
^**-fr*»0fi LTO!B:WISrt>o 0 IfciSottS© 
SBKJctt0^T>b»IB*5#ftUT^5^»}6Sfc5 % 

L< tt*±(cHtlB3ftS3t**nTV^50*«J:v\ 

[oo2 4] wft&mmtn&iDffi^ft&irzmmm 

|j: s -t©±«Btc|&ft:*R(D»3&ST»^lpJ^o Ttfc* \Z.'P 
^ftS*»Ji**trr*:#fc9, Sfcffl»<D|fe3£fl|CD 
«»©*a«l:»(MWmt5 ^ i t>*)**, «IB 
£±#<t L§&n n n<9£® h L < tt« I9?£B LT*5 
9, »^IES§ii^^D D D ^®^^i-^«:fiJ^to 0 Oflc 



(4) «fBB¥6- 1 3 7 8 5 

tttojS»<ODafi^A9a^H3£S6* (anchoring ef 
feet) iJMMjfcJ: 9»fi*0**a#«ixfcJi«rfls 

0. 1-2 0 /im-CfcO, r©TR*»Ttti:1B$>flUB 

70 /CO. 5/imaTTfc5fc*»ttft»*as»bJxft<<l! 

*>0, $bKS*L<ttl. 0 umSl±5 mnSXTXh 

[00 2 5] ±EUfclK»l±V^-fttt> W«"C-tOJ!# 
fc«fcLTV\fctfJ:< % HRttfcBSL^tfiBrttefcS 
ISrtoTtJ:V\ La*L*asb*tf>«bo#<Df&Btt 

ffiffiJS l-ov ^ttt*f*©A*» b T*# * R 9 * S v^r i 
jMKLv\, «IBJffc*5tt5»<MfcfTo*^ftvMa 

[0026] *8eiic«5M*-sa±MS^5i 

SiWiS*#<49t«ct, ft 9 

[0 0 2 7] ffi*0»«jS^tt*&»»^-iS»tk-r 535^fe 

^3^8^ 9 0i^i?3-2 2 4 7 8 2* (fiilT 

JKj <t^5) ^mSiL^IS^SW, SIMiSl©^ 
izhzffitii (feb^i:*tt«LS»»^»3»*jx5r.tt 

^ [0 0 2 8] »«-*H«cfcb^i:«)*l!B&Bt«:Jefil(:L, 
fet^T«IB«r»V^fc*ife«r*j« IT fc i v\ 

[0029] «ib« *&**ftat«tte3a»»s:&Bi«fit 
*ffii^*i"«llBoJl^*rt*ix*. r^«J3iH<oj?:^ 
Wff J ^a^©ft*l!:j:orSCte9, ^J^tf. flMB&t&tt 

50 «-«aB^fiKdti<E»wiBwaiojifi^fir^]«< aaa» % 



7 

10 0 3 0) &«»J«jK*tt}T»ASrafi&LT&BO« 

■fc 9 fc/h 4 v £flt»l*«tttfftflt* fcttffi $ jxT L 4 
Po fc*:U «*8fc:*<ft^ttH> «*.tf#«JfC7 0 

iKIllmm^IlK, fcriX 

[0 0 3 1 ] A«*«at*0»Jttt»OK«=S:«|feLT 

ft ^ r t o L*: # o TttK J* ft if tt r. £ 
ftv\ 

r *t e> ©eft ^ ft v w*«>BLwmauKi*#9i*M 

<ft5o *fc, «*t, A«*«**SjBwai, IK 

fOO 3 2] »#»KttAK c t'^*9a*ix«^«>lc 

ftmw<oww\z£v&t>z>o -mato. 01-500 

vm(Dm.fflftX*$)Z> 0 S£L<teO. 0 1-3 0 0/i 
m x J:*)S*L<ii0..0 1-10 0/]m^ffiIrtT** 
5o ta*tttt** s ^StMi^«BB^J:9}««* 



(5) #Hfj5p 6 - 1 3 7 8 5 

[0 0 3 3] ftimMUKftttft* MS*, 

-t^>ffi*a*jn, £>4SL fesv>i*A 12 03 , s i o 

70 2 , T i O2 , Z r O2 , S i C^Oir^ 5 y ^*SL 

* * *ttftoa» SrWiattt^^W L^ffiitO 5 0 %£JIT 

[0 0 3 4] AK»ajKtt0#tttt:, LV^ 
365, MR», H^S, Rtt, P3«l, Hfttt, C9 

tt, «B*Wlfc*©fl«J-il»LT*l|»«:0. 5%^ 
^^p 0 p-co^*^^^^^ft5o *fc, t&ftkU&<Dm> 
»lt»SIJt-CI«*Mr2 0%K±E*L*w^i:, ^5p p p^0i 

[0 0 3 5] g«rtT<oS»Xtt»l*liftiPp 1 bL<tt«IJ 
«**it«Ett/h 4 ^*frr±«T«'<* J: 5 ft«^ (D^mx* 

50 ixfc K9A**»2«:ig(KLrtJ:v\ »«fd:±ff^« 
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(6) 

P 

\*\ *D*.TH5l^i-J:5«-«»2t»1-ort «fcv\ 

»»*Kl«i*fctToTfc.fcV\ *fcH6JC*1-IgMEtt4 

*»2rtfc»*S*«*i 0«rAJiTJtoa*»*a*» 
v\ 

[0 0 3 6] fe^U>^^2rt^l^^^^:^btt^ 70 
ADfi« 8 J: 5 ftJR»riMR^*lcJB»*r JD*T <> «fc t> 

oil- lkgf, (&R»fiR«#) 
fig- lOkgf, t£&3SgBp°pOfifi:- lkgf T*&>£ 
»*ttv JStt&btt 1 2 k g f t ft*. £ CO £ % 4 0 H 20 
zJ^CD#£LV\&D^I22 0-5 0 k g f T*fc5 e L 
tztfoXmmtt&l. 67 (=20/12) -4. 17 
(5 0/1 2) £&5o 

[0 0 3 7] J:<9*:#v^««r«ffi-rs«^. A<fr«i 
1X2 0!) 5kg f, J*^— 

^ (AiK^fiKKtff) Oil- 7 0kg f , 

n&<om&-5. 5k g f r-fe^s^ji, samaras 

Afi 1 5 0 k g f T?fca o Lfe^oT«ailg*tt 1 5 0 
/8 0 = 1. 8 8-e*>6 0 aofiJtO±lfil«KK38K*lfi 30 

Jil£U:. Wwi. 5&>±ThZ>Zki>W*l>b\ mm 

■&0««jKtt»^l»^Stt4t^S, 2Hz~200Hz 
1 0mmt?JblElK*IlJg*OjgH^A5e 

^"r«a^*3ftsfiK»rta^»i:*»0'&»a*^»L *o 

*a^»o*a«^ s *#i"yai, ftR*j*a*4*# 
»»«iwffLf#w6>nra**s+»^firb4v^ tfc 

3ftSoTEl(E*ttl 5 0 r p m^T^o/XliffllBOfta 

[0 0 3 9] jtRtt^tftfflW^flaW-OftaSrtT 
5»*fc«\ B8t*tJ: 5KJ6»i SrBBft«I?)ffi3 0 
TttfiloT, i±Wbtltz&m3 1 <P*iX«xfcfflS& 3 3 



4#MSP6- 1 3 7 8 5 

70 

9^gBp p p3 3S:ftA3 6T?S«1 rttc«t)T«f"Cl>J: 

v\ 

[0 0 4 0] BI8^IB{t«0??*R3 0 0ft9(w&»iS:ffl^ 

ft#ft*iWr»6rt*rt*. *fc, Hl0l:«tJ: 
5^«fl"3 3S:*»lrtlcH&LT, SSSrilDiBLXtf 
/XI«B»3 3*»lfi*8^JKlRLT»«-3 3«rAl«d 
tttJ:i\ Ell l tw^-T J: 5 tc$l5$t 3 3 £&3»9TlfT 
»»3 3 0>TiBfco*Mt*3fts*tti-SJ:5fcLT, 

[0041] «5tt-a J ^9^*-y^«*-e*>5»#icii, 

LBLT«JIJIfcLTtJ:v\ rco^ft^Jifrtf, ffiJ5£ 
5 4?fc>p p p£r-S^< oi»©» 

[0 04 2] ¥tt4«^fcSVMijRB*v>j»*t^K«:» 
J*&*3teMU Hi 2\Ztf1-£ 5^**1 OJg(-^2 8 
*:*>W\ £r^fc*<D»H"3*aU &K&j£ft*7 

6«Hc, Jf|S«3 30*a5fcfcb36»C«>»KJit:oltrix 

■*t\ «©ttfflO*fctt»l8S 1 5 i t 6. Hi 
3 <D£ 5 K»#3 3 S:7KW-3l#tS# Wffi^&Bl^fiSi 

[0 0 4 3] ffffoMttft JffcHtB 1 — 13 £r#J$ LT 

o itt&jkmtvmmm 4 3 tr^A lt*3 < 0 m& 4 2 
4 3 tc«»i-« t s ©*4i i«ttm 4 3 \zm 

«S*l*»0#Ua**L6. »flC4 1*«ixfc«l«4 2tt 
^TU &*KfB3*4 2©fWBr5*»b, ©frfi^ 
HBJI4 3rttc^-r^-fJf L&£jft, EtBStt. flBft* s iK 
*9, B**L*LT#*«Jt«rf^5. ±EfrftfcttW 
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11 

**>SixS3ftStf*L<ttR»0. l-5mm±5»*L 
<I2R = 0. 25-3irnnJf)WtL<(iR = 0. 5 

[0 0 4 4] SR^ffOSiaauWAttfelft J:S*ft 

[oo4 5] &m&mte&m<ommbw\m*.fcnmm<D 

5 3 0 0// m^Ttfci 1 1 LV\ 

»Wi©ftt>*fctr=:-/u*ifo*««rfif 5 w t i>XZ 

[0 0 4 6] Wffi«HJSR«rK(t^:tttt8iKat^««n 

y^Wyrtf^y, Ni % Cu N Ag, Cu-Ag 
(Ag^ACuS) > Ni-Ag (Ag>y*Ni 

[0 0 4 7] 

*OT\ PVDOJ:5^«pS*rsu-jSKfiRfidSi8wb* 

[0 0 4 8] 
[HiS0J] Xttfli 
^2. 8yyh/K 1^1 SOmm^R^^F^ 



(7) #gfj¥ 6- 1 3 7 8 5 

12 

^/^lOkgSAL, ^(Ol^b^^^Wiio 
% («9 7% BMfc»l3%) Sr*^LfcMEK»»3 

0 c c«r«0aHtfc. O^PflStb (Jgffib&3 6 
OOcpm, igffiO. 5 -2 mm) S:*0x., 

&&0. l-l*jin©Ag»*Sr2 5gaAU Re* 

[0 04 9] W7 0mm, &fT#49mm, 8££ 1 
70 Ommroi»B»«#!R«« (PC/ABSTo^S» 
IB) (BSffil^tf^aiBI (x^«9 4%, «fc 
»J6%*MEK-ei 0%»«tC**Lfct^) fc^^U 

SAL, nCSM*2 0£!HAl*.« ft»rti»BfcA gjfc 

:x h (*fctt*BteN i £>o# LfciES 2 mm OflSaSr 

1 0 k g A*xTfc£) *UlA*U 10^, 5, 0 00 
cpm, mmo. 2-lmmOigHlSr*D^, ^BtCtt^f 
Lfc£##AgJ|£*£J&9l&< fcfc, J: 9 fB««^ 

u 6 o t c-c2P#ra^b^^Lfci 0 »*r© 

rtii:tt¥«IWl 4 /i m^*S— fc. * 

mpwmmm.ifim*, o. iQ/D»T-efcotiu 
[0050] *mmwv#ALit&mton*mmmBX 

£IU 1 6 (ffiF*2 0 0 0{g) tC^To «f&»<09lffi^*S 

o/:i<)14/im(DAgP#at5o Agi^OAg^ 
#mt£m*6 0%£l±Xhi1to &fcs «*Srl 0, 0 

[0051] ate, ttXtmtLx* mzma mh&w 

1 4 /i»KLfett*. BWOjStriffittl. 2Q 

/□-3. OQ/Dtfc^ 0. 5Q/D£JL±0«fit« 
T*& EM I ^K^tt^S"rfc-6i 
^o/Co :^W(DN i <^^it^i^2 5%^TT- 
40 foo?t 0 £fc % N i *«lg(OJKJ?^ 5 0 »m\ZL.fztZ 
5, #Brt. Brao»fiL«tt 0 . 3Q/D-0. 50/ 

[0 0 5 2] HJEtfiJ 2 

5mm<DREt9 SrffiLfcPPE (!jf!l7j-U>x-7 
50 T'fcSo 
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IS 

[0 0 5 3] HflS#J 3 
fflflB9 2%, a^b»J8%SrT-fe hy-C5%iSl:ft«L 

fc. *0>*. ^-^IWIIWdkSrtTofcfcr*, ^fi^Ji 

***«l»»©ABt*ffi^fctt«I«3ftS±<««) 

[0 0 5 4] *fcMi:<lt««iTftrilLfc»tt-rtii^ 

x#dr«gl (rt^^i/»Bi9 6%, BMb»J4%«: 
8 0 , C-Cl»WH6»S*fcfcr4, SPJSDW* 3 /i 

[0 0 5 5] nMM4 

0. l * fc^ — >^«m«akic J: « 

[0056] *fc % *jt«iTfpj«Lfcawrt*ffii-pr 

[0 0 5 7] Hffi^J 5 
t«2. 8 !J y i$ 1 5 OmmOR^y 

-^lOkgftAU ^^fc^tf^ffllBl 5% 
tt»J8 9 7%, 9iiM3%) fcW»UMEK»«2 0 

SKl (W3 6 0 0 cpm, Jg«0. 5-3mm) £ 

(Cu»*©8ffii:Ag^^Lfctw) £3 0g&A 
U nca»*rl#IBlD*.*:. 

[0 0 5 8] fri^m 1 5 lu/T LfcTfifcOSM* (A B SS! 

l:iiR=l. 5mmOKBe9d s IHLr*>S) ©rt*Bfc 
3uK^v/»JIB fc*#*S"»IB9 4%, ^b#J6%£ME 
Ktl 0 Lfcfc©) Sr^u—SMSU » 



(8) 4#BB¥6- 1 3 7 8 5 

«»&2 O^MBiniifc. W»IBttr»9IHU SUKffl 

sl«^ (tftcttaBtcN i *otun:ieao. 5 

mmCOfflSSfc 1 0 k gA*lT&£) UAH, 1 0 5MB, 
5, 4 0 0 c pm f MiSO. 1 — 2 mm<E>!Sffij$r;tJD;i, 
*Bfc«»bfc*»ttAg-Cu»*«r*DI»< fcfc t> 

0ffiU 6 0 , CT2B*^Yb^^L/c o 
*<0*S*. »*f©rtB^ttWIW8iiO«--ttlB3ftS» 
dcT#fc. *Brtro*B»ttltW:, 0. 1 
JO *»K #ffifHOffi8tffltt0. lQ/OaT-0. 20/ 

[0 0 5 9] 6 

SIB 2. 8 !l y h/K 1 5 0mm©n«(OsKy h«P 
fc^®fc~ s> ^^^o#^U/ct^ 1—3 mm^f 
-A**— /v*r l 0 k gSAU -t(0±iC3uK^->«IBl 
5% (M|9 7%« SMb3H3%) t»^UMEK8« 
2 0 c c «r^^— /Vs^-^*ffitc»5dMt*:. ^S&fc 1 
OftH&ttt (»3 6 0 0 cpm, fi«0. 2-1 m 
m) ^^->^*->HKB«w*^^tt<»IMr 

OgSAL, MClR«i«rl«PIBllP*.*:. 
[0 0 6 0] ScfcSllftffil 1 0»»©rt*BtC3isK^^at 
J5I WfldB6%*rMEK-Cl 0% 

»«fc#RLfcfc0» t^^I/-i*L, *Mtrt«Bfc 

jk^m:sau urica^^ o 

4MHW0;lfc. 2 0MW«9ttlU 6 Ot^ 2 *m 

fcN i fto* L/clE^l mm<£>§P35$£: 10k g AfrTfc 
5) *fcA*U 10 5MB, 3> 6 0 0 cpm, «H0. 
50 5-lmmCOJiib^^Dx., *BI-(**Ufcjft»ftC u» 

tt, *Ert©ftR«tt:l Q/D-2 OQ/D-Cfcofc. 
[0 0 6 1] Hftftl 7 

SX«**fiHfc<f* (fr&S 9 8 %GDg|{i;tf 

'note* ¥*&flSff 8 ^CuKWbtls & 
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